
σps 18.276 MPa=

Natural frequency:

given :

mass density Tension per unit length on rim Areal mass density

ρSS 8.0
gm

cm
3

:= Tm σps dmw⋅:= σm ρSS dmw⋅ 2⋅ Na:=

Tm 557.054
N

m
= σm 0.023

kg

m
2

=

natural frequency equation and roots, from Dynamics of Smart Structures, Ranjan Vepa 

fundamental frequency equation root: fundamental frequency:

λ01 2.405:=

ω01

λ01

Rmp

Tm

σm

⋅:= f01

ω01

2π
:= f01 117 Hz=

ω01 734.2 s
1−

=

Natural frequency of Mesh Plane:
D. Shuman 9/27/11

mesh frame radius wire diameter mesh wire spacing

Rmp 51cm:= dmw .0012in:=
smw

1

50
in:= assume no wire crossing; isotropic properties 

open area fraction

ηa

smw dmw−( )
2

smw
2

:=
ηa 88 %=

Assume a homogeneous mesh of thickness equal to wire diameter. Then equivalent mesh elastic 

modulus will be material modulus * cross section areal  fill ratio 

Na

π

4
dmw

2

smw dmw⋅
:= Na 0.047=

Assume we can stretch mesh well past S.S. Yield Stength of 35 ksi and close to Ultimate ( breaking ) 

Strength. 

S.S Ultimate Strength

Su_ss 75000psi:= Su_ss 517.1 MPa=

Then let equivalent (cross section area average)  mesh prestress be:

σps 0.75Su_ss Na⋅:=


